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Detail Description Paragraph - DETX (39) : 

[0073] In one example , the a^Hujii-piiaisty ring of the present invention can be 
manufactured using a flexible naterial that is also elastic to comprise the 
second section. The elasticity of the ring would accommodate the expansion of 
the mitral annul us during relaxation of the left ventricle and accommodate 
contraction of the annul us during contraction of the left ventricle. In other 
words, the annul us would o^ a ffi in addition to flexing, with the 

expansion and contraction of the left ventricle. 

Claims Text - CLTX (1): 

1. An an"tiu^ ; c-'ol' »Pt'y ring for repairing a valve in a patient's heart, said 
ft n iiii I a p.Vay ft y. ring comprising: (a) a first section for implanting adjacent to 
the valve; and (b) a second flexible section for implanting within a fat pad 
of an atrioventricular groove in the heart. 

Claims Text - CLTX (2): 

2. The SnHuiopr^y ring of claim 1, wherein said second flexible section 
comprises a proximal end and a distal end and a means for joining the distal 
end to a needle. 

Claims Text - CLTX (3): 

3. The ahn ulop^as^ty ring of claim 2, further comprising a needle having an 
attaching end with an outer diameter. 

Claims Text - CLTX (4): 

4 - The ?.(";!}." pla^ yy ring of claim 3, wherein said means for joining the 
' """""" ■ die 



distal end to the ^edle comprising a frictional engagement. 

Claims Text - CLTX (5): 

5. The annul g aSioa t y. ring of claim 4, whoroin said first section further 
comprises a first and second end, said first and second ends having an outer 
diameter; said annui!c«piiiiity ring further comprising: (a) a first means for 
joining the distal end of the second flexible section to the second end of the 
first section; and (b) a second means for joining the proximal end of the 
second flexible section to the first end of the first section. 

Claims Text - CLTX (6): 

6. The arin u l o^l : a3 'i : y ring of claim 5, wherein said first means for joining 
comprises a frictional engagement and said second means for joining comprises a 
frictional engagement. 

Claims Text - CLTX (7): 

7. The aVjiv'ti 1 <:« pi : as> • civ ring of clain 6, wherein said outer diameters of said 
first and second"~endi**are approximately equal to said inner diameter of said 
hollow inner portion, and said frictional engagement of said first means for 
joining is between said inner diameter of said hollow inner portion at said 
distal end and said outer diameter of said second end, and said frictional 
engagement of said second means for joining is between said inner diameter of 
said hollow inner portion at said proximal end and said outer diameter of said 
first end. 

Claims Text - CLTX (8): 

6. The Aiin'»iXo j&ffiyy y ring of claim 5, further comprising: (a) an open 
configuration where in "said first section is attached to said second section by 
said second means for joining and said second end of said first section and 
said distal end of said second flexible section are unattached; (b) a cloBed 
configuration wherein said first section is attached to Baid second section by 
said first and second means for joining, thereby forming a loop; and (c) a 
surgical configuration wherein said firBt section is attached to said second 
section by said first means for joining and said second flexible section is 
attached to the needle by said means for joining said distal end of said second 
flexible section to said needle. 
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Detail Description Paragraph - DETX (B) : 

[004 4} In one preferred foro of the invention, and looking now at FIGS. 3-7, 
a firat sizer 120 ia uaed. First sizer 120 comprises a handle 130 and an 
adjustable mounting ring 14 0. Handle 130 preferably comprises two cylinders 
ISO, 160 which are able to nove relative to one another. Cylinder 150 is 
connected to mounting ring 140 by a drive cable 170 (shown in phantom). Drive 
cable 170 ia in turn connected to a central bevel gear 180 (PIG. 7) in 
adjustable mounting ring 140. Rotation of central bevel gear 180 in turn 
causes the additional bevel geare 190 to rotate. These bevel gears 190 are 
coupled to threaded shafts 200. Adjustable mounting ring segments 210 are 
internally threaded and ride on the threaded shafts 200. The rotation of 
threaded shafts 200 causes mounting ring segments 210 to move radially and 
hence causes adjustable mounting ring 140 to o :i^^ ^;;i^^i;c ^t'raCT (i.e., to 
change in radial dimension) . Accordingly, it will be seen that rotation of 
cylinder ISO relative to cylinder 160 results in a change in the geometry 
(i.e., the size) of adjustable mounting ring 140. Cylinder 160 (i.e., the one 
that is not connected to adjustable mounting ring 140 by drive cable 170) 
serves as the support portion of the handle and remains in a relatively fixed 
orientation with respect to adjustable mounting ring 140. Cylinder 160 may 
have a constant outer diameter or, alternatively, it may have a stepped outer 
diameter such as that shown in FIGS. 3 and 4. Handle 130 also has a size 
indicator 220 on the outside of cylinder 160 that shows the size of the tissue 
arhulopratty. band after it has been properly sized. 

Detail Description Paragraph - DETX (9): 

(0045) As mentioned above, adjustable mounting ring 140 is (i) connected to 
cylinder 150 by drive cable 170, and (ii) fixed to cylinder 160. Adjustable 
mounting ring 140 comprises a central body 230 that contains the aforementioned 
bevel gears 180 and 190. These gears 180 and 190 are in turn coupled to the 
mounting ring segments 21Q to which the tissue band 100 will be 

attached. These mounting ring segments 210 are attached to central body 230 by 
the threaded shafts 200. Accordingly, movement of the aforementioned bevel 
gear 180 via cable 170 causes the mounting ring segments 210 to 

oocc'ts-ii relative to central body 230. Hence, the tissue fira &fe als""*^ band 100 
can"*be""adjusted to the appropriate size for varying petient""anatomXesT 
Mounting ring segments 210 can have additional support, e.g., by lateral stays 
240 interacting with each other. The outer edge 250 of each segmont 210 
preferably has a groove 260 in which the tissue annulopricty band 100 is 
mounted. 

Detail Description Paragraph - DETX (11): 

[0047] The tissue £ m'&9§ ¥*U€y band 100 (FIG. 2) is placed into groove 260 
on adjustable mounting* ring 1*40" (FIG. 12) . Then the elastic ends 110A, 11 OB of 
axle 70 are attached to one another. This creates tension on the tissue, which 
keeps the tissue aniUV.V vpi^st^ band 100 in the groove 260 on the mounting ring. 
Clamps, ties or sutures can be applied as necessary for increased stability. 

Detail Description Paragraph - DETX (12) : 

{0048] Next, the appropriate size and shape of the tissue ft nit ^lj&[>l'ft3X; y band 
100 ia determined. To do this, the tissue ai^ulojlast^ band lOO, which is now 
mounted on adjustable mounting ring 140, is placed in the patient's left atrium 
and visually compared to the patient's mitral valve. Alternatively, the mitral 
valve may be measured directly. The surgeon then adjusts the size of tissue 
ar;>^:li;<p : i:«gtj/; band 100 by turning cylinder 150 of handle 130 until tissue 
an nulo piasry. band 100 is appropriately sized. Any excess tissue is marked for 
late r "excTsi on . 

Detail Description Paragraph - DETX (13) : 

(0049) Next, sutures are placed through the patient's annulus and 
subsequently through the tissue «^i& ; p^&s£;y band 100. The tissue '&:niiXffilpig£y t 
band 100 is then guided into place with the assistance of sizer 120 (or 12 OA) . 
Tissue ^luvtaopiiflgty band 100 is then tied down into place, while it is still 
mounted on adjustable mounting ring 140, so as to maintain its shape during 
final seating. Once tissue band 100 has been tied into place, the 
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Detail Description Paragraph - DETX (20): 

{0064} In the embodiments described above, the inplant oeaber returns to its 
memory shape upon stress release (i.e., actuation of release mechanism 108). 
As the inplant is inserted, the tissue and pulling forces placed on the device 
to pull it into position cause it to axially a kpand . Once in position, the 
release mechanism is actuated, thereby removing the pulling force and allowing 
the implant to axially ftag^rtfttK toward its memory shape. 

Detail Description Paragraph - DETX (24) : 

{0068} Referring to FIG. 8A, another embodiment of the invention is shown 
and generally indicated with reference numeral 200. Ah'n'u lcy£a'sc'y system 200 
generally comprises an implant member 202, anchors comprising or in the form of 
surgical clips 204 coupled to ends of implant member 202, flexible members or 
wires 206, release mechanisms 208, which releasably couple the flexible members 
to implant member 202, and tissue piercing members or needles 210, which are 
secured to the flexible members or wires 206. 

Detail Description Paragraph - DETX (35) : 

(0079) Referring to PIGS. 10A-10D, an exemplary mitral valve a?*mil s>r/i;ss* y. 
method using aii n^lj:joV2%t '^ system 200 will be described. In general, implant 
member 202 is implanted onto the mitral valve annulus of the target mitral 
valve such that the implant member or wire ia attached to the surface of the 
annular tissue. In this nitral valve a jp ulcpx a'ay y example, the implant member 
or wire is secured along the posterior" annul us with the ends of the implant 
member secured to the annulus at the two fibrous trigones. 

Detail Description Paragraph - DETX (39) : 

{0083} The low profile characteristic of the implant as compared to 
conventional afinVi) £p1;afety rings or bands reduces the amount or volume of 
prosthetic material that is exposed to blood flow. This can substantially 
reduce the need for post -operative anticoagulation therapy. 

Detail Description Paragraph - DETX (40) : 

(00B4) Although annuL : ftpla3t.y system 200 has been described with self-closing 
clip type anchors, other surgical clips can be used as anchors such as that 
disclosed in U.S. Pat. No. 5,972,024, which issued to Northrop, III et al. 
Further, sutures can be used to form the anchors as will be discussed in do re 
detail below. 

Detail Description Paragraph - DETX (44) : 

{0088} Referring to FIG. 11, an alternative tissue connector assembly 
suitable for use with system 200 to secure the implant member ends and/ or loops 
to the valve tissue is shown. The tissue connector assembly 400 generally 
comprises a needle 106, tubular flexible member 104, clip or anchor 204 (all of 
which have been described above) and a remote release mechanism "R. " Although 
the squeeze actuated release mechanism 208 is very effective, a remote release 
mechanism is especially advantageous where the operative space or field is 
limited such as in the case of valve &inuTcip^ Various reraote release 

mechanisms in accordance with the invention are" illustrated in FIGS. 12A-12D, 
13A-13D, and 14A-14D. Generally, the remote release mechanism "R" comprises a 
holding mechanism, such as the plurality of arms or wires 122 illustrated in 
FIGS . 2A-D, and a sheath or tubular member for holding the holding mechanism 
closed, such as tubular member 124 illustrated in FIGS. 2A-D and, therefore can 
be the same as release mechanism 108. 

Claims Text - CLTX (2): 

1. An atnuloijlagt^ system for repairing a valve in a patient's heart, said 
3 n hul op3a sty system comprising a surgical implant including a member having 
first and second end portions, said member further being adapted to form a 
partial ring along a portion of one of the valve annul ae of a patient's heart, 
said member being axially elastic, said implant further including first and 
second anchors extending from the end portions of the implant member and 
adapted to anchor the implant to the valve annulus. 
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repair of mitral valves, wherein the method can be employed to perform mitral 
valve repair via a partial or complete Sulcpl : S3 : lfyv; either on an arrested 
heart or on a beating heart, with or without the use of cardiopulmonary bypass, 
or on a fibrillar ing heart. 

Brief Summary Text - BSTX (37) : 

These and other objects of the present invention are addressed by the 
provision and use of a novel system and method for performing partial or 
complete mitral valve sii rzi lo'pl^aty using a novel device that creates a measured 
plication of the mitral annul us. The device can be inserted into the left 
atrium via (1) a partial or complete sternotomy; (2) a right or left 
thoracotomy, with or without a thorocoscope; or {3) a central or peripheral 
vein via the right atrium and interatrial septum. 

Detailed Description Text - D3TX (8) : 

The final deformed shape 100* , and the difference between the un-deformed 
distance 102 and the deformed distance 102 T , can be varied, either by plication 
band design or by the design of the deployment tool which deforms the plication 
band. For mitral annul-v^s^ty;: thjs distance 102 is preferably between about 3 
mm and 20 mm, with the distance 102 1 being about 20% to 70% of distance 102. 
However, these distances may vary outside of these ranges, particularly where 
the present invention is applied to other cardiac valves. 

Detailed Description Text - DBTX (30): 

Alternatively, the plication band of the present invention may be 
constructed of an elastic material such as a superelastic nickel titanium alloy 
(e.g., Nitinol) pre-foraed in the desired final " rjjct sd " shape. Thi3 shape 
can be the same as or similar to that shown in figs" id- 12"' The plication band 
may then be deployed by actively expanding it, with an appropriate deployment 
tool, to a shape the same as or similar to that shown in FIG8. 7-9. The 



frjcjgigtivilog plication band may then be advanced into annulus tissue and release; 
onoe released, the plication band will then elastically strain back into its 
original "contracted" shape. 
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